Localization and activity of tissue factor in human aortic atherosclerotic lesions.
Tissue factor (TF) is a transmembrane protein that serves as the major initiator of the blood coagulation cascade. The overexpression of TF antigen and mRNA has previously been reported in advanced atherosclerotic lesions. Recently TF procoagulant activity has also been identified in these lesions. However, localization and activity of TF in various stages of atherosclerosis have not yet been reported. We studied TF localization and its activity in three stages of the human atherosclerotic lesions (diffuse intimal thickening, fatty streak, and atheromatous plaque). The thoracic aortas were obtained from 23 autopsy cases and were examined immunohistochemically using an anti-human TF polyclonal antibody and biotinylated factor VIIa (FVIIa) as a probe to test the FVIIa-binding ability of TF. In addition, the TF-mediated activation of factor X (FX) was quantitatively assessed using a chromogenic assay. In lesions of the diffuse intimal thickening and the fatty streak, almost all of intimal smooth muscle cells (SMCs), macrophages, and endothelial cells were positive for TF. In the atheromatous plaques, TF antigen was detected extensively in the extracellular matrix as well as in the intimal cells. TF in all stages of atherosclerotic lesions had the ability to bind biotinylated FVIIa. TF activity was detected in each lesion and was more prominent in fatty streaks and atheromatous plaques than in the diffuse intimal thickening. These results indicate that active TF is expressed in the early stage of atherosclerotic lesions as well as in the advanced stage, and it contributes to the thrombotic property of human atherosclerotic lesions.